spectrometer in either CDCl3, CD3OD, acetone-d6, DMSO-D6, or D2O. Signals, in part per million (ppm), are either relative to the internal standard or to the residual peak of the solvent. The-NMR data are reported as chemical shift (ppm), multiplicity of signal (s = singlet, d = doublet, t = triplet, q = quartet, dd = doublet of doublet, m = multiplet), coupling constants (Hz), and integration. ESI-MS of compounds were recorded using Waters Acquity TQD-MS spectrometer in positive or negative ion mode. Samples were dissolved in methanol and infused at a rate of 20 μL/min. For HRMS measurements, a Perkin Elmer AxION 2 TOF MS was used in negative ion mode. Ionization conditions on both instruments were optimized for each compound to maximize the ionization of the parent ion. Generally, the extractor voltage was set to 3 V, the Rf lens voltage was 0.1 V, the source block temperature was set to 150 °C, and the desolvation temperature was about 250 °C. The purity of each final compound was greater than 95% as determined by UPLC-MS.
General procedure of chemical sulfation of small molecules. Sulfation of polyphenolic precursors was achieved using microwave assisted chemical sulfation as described earlier [1] . Briefly, to a stirred solution of polyphenol in anhydrous CH3CN (1-5 mL) at room temperature, Et3N (10 equvi per -OH group) and Me3N:SO3 complex (6 equvi per -OH) was added. The reaction vessel was sealed and micro-waved (CEM Discover, Cary, NC, USA) for 30 min-8 h at 90-100 °C. The reaction mixture was cooled and transferred to a round bottom flask and volume reduced as much as possible under low pressure conditions at 25 °C. The reaction mixture was then directly loaded on to a flash chromatography column and purified using dichloromethane and methanol solvent system (5%-20%) to obtain the sulfated molecules. The samples were concentrated and re-loaded onto a SP Sephadex C-25 column for sodium exchange. Appropriate fractions were pooled, concentrated in vacuo, and lyophilized to obtain a white powder. The reaction time was optimized depending on the scaffold and it ranged from 30 min to 8 h at 90-100 °C. All microwave-assisted sulfation reactions were quantitative with a minimum yield of 75%.
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Direct inhibition of human plasmin by sulfated small molecules. Direct inhibition of plasmin was measured using a chromogenic substrate hydrolysis assay on a microplate reader (FlexStation III, Molecular Devices), as reported earlier [2] . Briefly, to each well of a 96-well microplate containing 85 µL of 50 mM Tris-HCl buffer, pH 7.4, containing 150 mM NaCl, 0.1% PEG8000, and 0.02% Tween80 at 37 °C was added 5 µL potential inhibitor (or vehicle alone) and 5 µL enzyme. The final concentration of the enzyme was 20 nM. After 5 min incubation, 5 µL of 1 mM Spectrozyme PL was rapidly added and the residual enzyme activity was measured from the initial rate of increase in A405. Relative residual enzyme activity (Y, activity in the presence of inhibitor to that in its absence) as a function of the concentration of SPGG derivative was fitted using logistic Equation (1) to obtain the potency (IC50), efficacy (ΔY) and Hill slope (HS) of inhibition. In this equation, YM and Y0 are the maximal and minimal values of Y.
Michaelis-Menten kinetics of Spectrozyme PL hydrolysis by plasmin in the presence of molecule (32). The initial rate of Spectrozyme PL hydrolysis by human plasmin (20 nM) was monitored from the linear increase in absorbance at 405 nm corresponding to less than 10% consumption of the substrate. The initial rate was measured as a function of various concentrations of the substrate (0-400 μM) in the presence of fixed concentration of inhibitor (32) (0-250 μM) or inhibitor (52) (0-150 μM) in 50 mM Tris-HCl buffer, pH 7.4, 150 mM NaCl at 37 °C. The data were fitted by Michaelis-Menten Equation (2) to determine KM,app and VMAX.
Synthesis and Spectral Data for the Newly Synthesized Sulfated Molecules
Sulfated chalcones (1-10) (1a-10a) (1-10) Scheme S1. a) SO3:Me3N, TEA, CH3CN, microwave, 30 min, 90 °C, 85%-90%. General procedure for synthesis of substituted phenyl quinazolin-4(3H)-one (58). To a stirred solution of anthranilamide (1.0 equiv) in anhydrous DMA, substituted benzaldehyde (1.1 equiv) and NaHSO3 (1.5 equiv) was added in a single neck flask attached with a reflux condenser. The reaction mixture was vigorously stirred at 145 °C for 12 h; the reaction mixture was diluted with EtOAC (25 mL) and water (25 mL). The organic layer was separated and the aqueous phase was extracted with EtOAc (2 × 25 mL). The organic extracts were combined, washed with saturated NaCl solution (25 mL), and dried over anhydrous Na2SO4. Removal of the solvent under reduced pressure fallowed by the 
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purification of the crude by flash chromatography on silica gel (10%-80% ethyl acetate in hexanes) afforded 2-aryl quinazolin-4(3H)-one. Characterization data were reported earlier in reference 3.
General procedure for acetylation of hydroxyls in phenyl quinazolin-4(3H)-one core structure (59). To a solution of phenyl quinazolin-4(3H)-one in dry DCM was added pyridine (2.0 equiv per hydroxyl group) and acetic anhydride (1.0 equiv per hydroxyl group). After stirring for 2 h, the reaction mixture was diluted with EtOAC (25 mL) and water (25mL). The organic layer was separated and the aqueous phase was extracted with EtOAc (2 × 25 mL). The organic extracts were combined, washed with saturated 3N HCl (25mL) solution to remove excess pyridine and dried over anhydrous Na2SO4. Removal of the solvent under reduced pressure afforded crude product and purified using flash chromatography on silica gel (10%-50% ethyl acetate in hexanes). Characterization data were reported earlier in reference 3.
General procedure for two steps synthesis of N 3 -azide alkyl quinazolinon-4(3H)-one (31a-34a).
To a solution of (1.0 equiv) in DMF was added K2CO3 (1.5 equiv) and stirred for two minutes. This was followed by addition of 1-bromo-n-chloroalkane (1.0 equiv) and stirred vigorously for 12 h. After the reaction completed as indicated from TLC the reaction mixture was diluted with EtOAC (25 mL) and water (25 mL). The organic layer was separated and the aqueous phase was extracted with EtOAc (2 × 25 mL) and removal of the solvent under reduced pressure afforded crude chloro-compounds which were directly used for next step without further purification. The chloro compound was then solubilized in DMF in a flask attached to a reflux condenser and sodium azide (1.5 equiv) was added to it. After stirring for overnight at 60 º C, the reaction mixture was diluted with EtOAC (25 mL) and water. The organic layer was separated and the aqueous phase was extracted with EtOAc (2 × 25 mL). The organic extracts were combined, washed with saturated NaCl solution (25 mL), and dried over anhydrous Na2SO4. Removal of the solvent under reduced pressure afforded the desired crude azides which were further purified using flash chromatography on silica gel (20%-35% ethyl acetate in hexanes). Products used directly in the next reaction. General procedure for protection of flavonoid by MOM (61). To a solution of flavonoid (1.0 equiv) in DCM, N,N'-diisopropylethylamine (8.0 equiv) and MOM chloride (3.5 equiv) was added under nitrogen. After vigorous stirring at 0 °C for 1 h, the reaction mixture was allowed to warm to room temperature over 2 h and the stirring was maintained for 12 h. The resulting mixture was diluted with water (100 mL), extracted with EtOAC (200 mL), and then the organic layer was washed with water (100 mL) and dried over Na2SO4. The residue obtained after removal of the solvent was purified by flash column chromatography. Characterization data were reported earlier in reference 3.
General procedure for flavonoid propargylation (62). To a solution of MOM-protected flavonoid in DMF was added K2CO3 (1.5 equiv) and allowed this reaction mixture to stir for 2 min fallowed by the addition of propargyl bromide (1.0 equiv). After stirring for 12 h at room temperature, the reaction mixture was diluted with EtOAC (25 mL) and water (25mL). The organic layer was separated and the aqueous phase was extracted with EtOAc (2 × 25 mL). The organic extracts were combined, washed with saturated NaCl solution (25 mL), and dried over anhydrous Na2SO4. Removal of the solvent under reduced pressure fallowed by purification using flash column chromatography afforded the desired propargylated compounds in quantitative yield. 
General procedure of MOM deprotection (63).
The compound was solubilized in acetone in a flask attached to a reflux condenser and 3N HCl was added to it. After stirring for 12 h at reflux temperature, the reaction mixture was neutralized with NaHCO3 solution and diluted with EtOAC (25 mL). The organic layer was separated and the aqueous phase was extracted with EtOAc (2 × 25 mL). The organic extracts were combined, washed with saturated NaCl solution (25 mL), and dried over anhydrous Na2SO4. Removal of the solvent under reduced pressure afforded the desired crude which was further purified using flash chromatography. General procedure for copper-catalyzed azide alkyne cycloaddition (1,4-cycloaddition) (31b-34b). To a solution of terminal alkyne (1 equiv.) and azide (1.0 equiv) were suspended in 1:1 mixture of H2O and DMF. Freshly prepared sodium ascorbate solution in water (5 mol %) was added fallowed by CuSO4.5H2O solution in water (1 mol %) was added. The heterogeneous reaction mixture was stirred vigorously for 12 h, at which point it cleared and TLC analysis indicated complete consumption of the reactants. To this reaction mixture, 2 mL of 3% ammonia solution was added for quenching of excess CuSO4.5H2O and stirred for further 10 min. The reaction mixture was diluted with EtOAC (25 mL), stirred for another 10-15 min and then filtered through a Celite bed. The combined reaction mixture was extracted with EtOAc (2 × 25 mL) and removal of the solvent under reduced pressure afforded crude compound which was further purified using flash chromatography. 
Sulfated quinazolinone homo-dimers (42-47) [3]
Scheme S3. a) CuSO4· 5H2O (1 mol %), sodium ascorbate (5 mol %), DMF/H2O (1:1), rt, overnight, 80%−95%; b) SO3:Me3N, TEA, CH3CN, microwave, 30 min-2 h, 90 °C, 85%-90%.
General procedure for synthesis of substituted phenyl quinazolin-4(3H)-one. See above.
General procedure for protection of hydroxyls in phenyl quinazolin-4(3H)-one core structure. See above.
General procedure for synthesis of the propargylated quinazolinone monomer (64). To a solution of quinazolinone monomer in DMF was added K2CO3 (1.5 equiv) and allowed this reaction mixture to stir for 2 min fallowed by the addition of propargybromide (1.5 equiv). After stirring for 3 h, the reaction mixture was diluted with EtOAC (25 mL) and water (25 mL). The organic layer was separated and the aqueous phase was extracted with EtOAc (2 × 25 mL). The organic extracts were combined, washed with saturated NaCl solution (25 mL), and dried over anhydrous Na2SO4. Removal of the solvent under reduced pressure afforded the desired propargylated compounds in quantitative yield and sufficient purity (as indicated by TLC) to be directly used in the next reaction without any further purification. The crude recation mixture was then subjected to deacetylation by solubilizing in THF followed by addition of lithium hydroxide monohydrate Li(OH).H2O (2 equiv). After stirring for overnight, the reaction mixture was diluted with EtOAC (25 mL) and water (25mL). The organic layer was separated and the aqueous phase was extracted with EtOAc (2 × 25 mL) and removal of the solvent under reduced pressure afforded crude deacetylated compounds which were further purified using flash cycloaddition (1,5-cycloaddition) . Involved in synthesis of sulfated molecule (40). A solution of a terminal azide (1 equiv) and a terminal alkyne (1 equiv) in 0.5 mL of dioxane was added to Cp*RuCl(PPh3)2 (2 mol% ) dissolved in 2.5 mL of dioxane. The vial was purged with nitrogen, sealed, and heated in an oil bath at 60 °C for 12 h, at which TLC indicated complete consumption of the alkyne and the azide starting materials. The mixture was adsorbed on to silica and chromatographed with hexanes/ethyl acetate to elute the product quantitative yield. Characterization data were reported earlier in reference 3.
General procedure for synthesis of bis-azide derivative. Involved in synthesis of sulfated molecule (41). To a solution of alkyne (2.0 equiv) and bis-azide (1.0 equiv) were suspended in 1:1 mixture of H2O and DMF. Freshly prepared sodium ascorbate solution in water (10 mol %) was added fallowed by CuSO4.5H2O solution in water (2 mol %) was added. The heterogeneous reaction mixture was stirred vigorously for 12 h, at which point it cleared and TLC analysis indicated complete consumption of the reactants. To this reaction mixture, 2 mL of 3% ammonia solution was added for quenching of excess CuSO4.5H2O and stirred for further10 min. The reaction mixture was diluted with EtOAC (25 mL), stirred for another 10-15 min and then filtered through a Celite bed. The combined reaction mixture was extracted with EtOAc (2 × 25 mL) and removal of the solvent under reduced pressure afforded crude compound which was further purified using flash chromatography. Characterization data were reported earlier in reference 3.
General procedure for chemical sulfation of bis-quinazolinone homo-dimers (42-47). See above. Characterization data were reported earlier in reference 3 for (35-39), (42). 
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Scheme S6. a) K2CO3, dibromoalkane (0.5 equiv), DMF, rt/6 h, 85%-90%, b) p-Toluenesulfonic acid, MeOH, reflux/48 h, 55%-65%, c) SO3:Me3N, Et3N, CH3CN, microwave/6 h, 75%-85%.
General procedure for protection of flavonoid by MOM (61, 67, and 68). See above. General procedure for flavonoid dimerization (48a-55a). To a solution of MOM-protected flavonoid (1.0 equiv) in DMF was added K2CO3 (2.5 equiv) and stirred for two minutes. This was followed by addition of di-bromoalkane (0.5 equiv) and stirred vigorously for 12 h. After the reaction completed as indicated from TLC the reaction mixture was diluted with EtOAC (25 mL) and water (25 mL). The organic layer was separated and the aqueous phase was extracted with EtOAc (2 × 25 mL), organic layer was washed with saturated NaCl solution (25 mL). The combined organic layers were dried over anhydrous Na2SO4, evaporated under reduced pressure to afford crude flavonoid dimers which were further purified using flash chromatography on silica gel (70%-85% ethyl acetate in hexanes). 
